TnE neutral 17-ketosteroids excreted in the urine of normal women are mainlv metabolites of the hormones of the adrenal cortex. They can be separated bv chromatography into two main fractions, those which have an oxygen atom at the I I -position in the steroid nucleus (the II -oxy 17-ketosteroids) and those in which this fimetion is not present (the 11-deoxy 17-ketosteroids). The 11-oxygenated steroids are mainly derived from the 21 carbon atom (C21) glueocorticoids, i.e., cortisol while the 11-deoxy compounds are for the most part excretion products of the C19 androgenic hormones. In this paper we report the results of estimating these urinarv steroids in women with advanced breast cancer treated bv endocrine surgery.
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METHODS
Urinarv 17-ketosteroids and their fractions were estimated in women '"ith metastatic or recurrent mammarv cancer treated bv oophorectomy, adrenalectomv or radioactive implantation of the pituitarv gland (Forrest, el al., 1959) . Collections of urine for assav were made while the patients were in hospital, the urine being collected in clean bottles and stored below 4' C.
Total neutral 17-ketosteroids were estimated in duplicate on 100 ml. aliquots of t-otal 24-hour urine collections bv the method advised by the Chnical Endocrinological Committee of the Medical Research Council (1951) . After acid hydrolysis the fi-ee steroids were extracted with carbon tetrachloride and phenolic steroids (oestrogens) removed bv an alkahne wash. The concentration of rema' i neutral 17-ketosteroids was estimated colorimetricauv by the Canow-Zimmerman reaction.
17-Ketoskraid fractions.-Fractionation of 17-ketosteroids was carried out on 24-hour or pooled 72-hour coRections of urine by the method described in det,ail elsewhere (Hobkirk, 1958) . -After initial saturation of the urine with ammonium sulphate ((NH4)2 SO,) the glucuronide and sulphate steroid conjugates were extracted bv shaking with ether-ethanol (3: 1) and succes-sively hydrolysed bv hmpet d-glucuronidase and hvdrochloric acid at room temperature. The resulting fi-ee steroids were extracted with ether, washed with alkali and ketonic fractions prepared with Girard T reagent. These were separated into 3a and 3,8 hvdroxysteroids bv treatment with digitonin. Further fmctionation of the 32 hvdroxysteroids into I Ifl-hydroxyaetiocholanolone plus I 1.6-hydroxyandosterone, 11-ketoaetiochololonel, 11-ketoandrosteronel androsterone and aetiocholanolone was carried out bv chromatography on paper in a hgroin-propylene glycol system. Quantitative estimations of each fraction was carried out by a modification of the Callow-Zimmerman reaction (Wilson, 1954) , absolute values for each steroid being obtained by reference to calibration curves for the pure compounds. Where amounts permitted, ultraviolet absorption curves of the chromatographic fractions in concentrated sulphuric acid yielded further proof of identity. The probable source of these fractions are shown in Table I . 
RESULTS
Total neutral 17-ketosteroids Adrenalectomy and oophorectomy.-In twelve post-menopausal women with breast cancer total neutral 17-ketosteroids were estimated in at least three 24-hour collections of urine before and in at least three collections made 1 to 3 months after adrenalectomy and oophorectomy. Post-operative urine was collected while patients were receiving maintenance cortisone (50 mg./day) and also during a 5-day period when they were given 120 units corticotrophin (ACTH) gel daily by intramuscular injection. Six of the twelve patients had objective evidence of regression of cancer following the operation; in the others the course of the disease was not affected.
The excretion of neutral 1 7-ketosteroids in the urine was significantly depressed by surgical removal of the adrenals and ovaries (Table 11 -mean difference ± standard error: 1P4 ± 0-6 mg./24 hr; P < 0.05). The mean fall in the six patients whose cancer regressed was identical to that in those who did not benefit. In neither group of patients did ACTH produce a significant increase in ketosteroid excretion (Table II-mean difference in responding patients-0-4 + 0-6 mg./day; in non-responding patients + 0-2 ± 0 5 mg./day. Fig. 1 ). Fig. 3 ). In two patients only the total I I Aeoxy and I I -oxy fractions were estimated -in the other twenty patients full fractionation was carried out. The excretion of these fractions in twelve patients who had subsequent regression of cancer was quantitatively similar to that in ten patients who had no response to treatment (Table IV (Table V) . The ratio of I I -deoxy to I 1 -oxy 17-ketosteroids was also unrelated to the response to endocrine surgery (Table VI) Po-st-operative estimation8.-Estimations of neutral 17-ketosteroid fractions on 24-hour or pooled 3-day collections of urine were made in sixteen patients after adrenalectomy and oophorectomy and on pooled 3-day collections in twentytwo patients after Yttrium-90 implantation of the pituitary. In both groups of patients urine was collected within 12 months of surgery while cortisone therapy (50 mg./day) was being taken. Significant amounts of 11-oxy 17-ketosteroids were present in the urine of all patients, being the excretion products of maintenance cortisone (Fig. 4 and 5) . The amounts of these fractions were not related to the clinical response (Tables VII and VIII (I 957, 1958) , that the ratio of I I -deoxy to I I -oxy 17-ketosteroids in the urine of patients with breast cancer is useful in this respect, although it must be stressed that these workers used methods of estimation different from ours and those of the Stockholm group.
After adrenalectomy and oophorectomy I I -oxy 1 7 -ketosteroids are still present in the urine provided maintenance cortisone is taken, and they are of value in indicating persistent adrenocortical function only if maintenance cortisone is withdrawn (Hobkirk et al., 1959 ; Sim et al., unpublished) . After pituitary implantation also, cortisone is required to maintain good health and metabolites wiu be excreted as I I -oxygenated steroids. It is therefore not surprising that the levels of I I oxy 17-ketosteroids found in the urine after adrenalectomy and oophorectomy and after destruction of the pituitary bear no relationship to the clinical response.
The 11-deoxy 17-ketosteroids are mainly metabolites of the C19 androgenic steroids and their excretion is unlikely to be influenced by cortisone therapy (Holliday, Kellie and Wade, 1960) . Their presence in the urine of women with breast cancer is thus highly suggestive of the presence of functioning adrenocortical, or in the case of aetiocholanolone, possibly ovarian tissue (Plantin et al., 1958 Implantation of the pituitary with Yttrium-90 was less effective in reducing the excretion of these fractions and aetiocholanolone (0-02-1-72 mg./24 hr.) was found in the urine of twelve and androsterone (0-02-0-68 mg./24 hr.) and '8 fraction (0-01-1-20 mg./24 hr) in the urine of seven of the twenty-two patients studied.
The amounts of these steroids in the urine were not related to the clinical response.
Aetiocholanolone and androsterone have also been recovered from the urine of women with breast cancer after surgical hypophysectomy (Holliday, Kellie and Wade, 1958) although these workers could not isolate dehydroepiandrosterone from the urine of any of the twelve patients studied.
In our experience 11-deoxy 17-ketosteroids may still be recovered from the urine when the intrasellar pituitary is completely destroyed, although the levels are generally low provided 90 to 100 per cent of the gland is necrosed (Forrest et al., 1960) . It is known that aldosterone secretion persists despite complete hypophysectomy (McLean et al., 1957) and evidence has also been presented that cortisol synthesis also may continue in the absence of a functioning pituitarv gland (Forrest et al., 1960 
